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10 4-ARALKYL-5-SUBSTITUTED-1 ,2, 4-TRIAZOLE- 5 -THIOLS 

The present invention relates to novel 
substituted 4-aralkyl-5-substituted-l , 2 , 4-triazole- 
3-thiols, processes for their preparation, intermediates 
15 useful in their preparation, pharmaceutical compositions 
containing them and their use in therapy in particular as 
DBH inhibitors. 

Compounds that inhibit DBH activity are well 
20 known in the art and include: 

(a) 5-alkylpicolinic acids [See, Suda et al . . 
Chem. Pharm. Bull. 12, 2377 (1969); Umezawa sfc. 4l- , 
Biochem . Pharmacol . 12., 35 (1969); Hidaka' e± 4l- , Mol. 

25 Pharmacol . 9., 1972 (1973); Miyano e± 4l« , Chem. Pharm- 

BjiUL. 23., 2328 (1978); Miyano sfc 4l. / Heterocvcles H, 755 
(1980); ciaxton et al., Eur, J. Pharmacol. 21, 179 (1976)]; 

(b) BRL 8242 [See, Claxton et al . . Eur. J. 
30 Pharmacol . 21, 179 (1976)]; 

(c) l-alkylimidazole-2-thiols [See, Hanlon e_£ 
41., Life Sci- 12, 417 (1973); Fuller et al. , Aflv, Engyme 
E4SU1. 15. 267 (1976)]; . 

35 

(d) substituted thioureas [See, Johnson et al . , 
J. Pharmacol. Exp. Ther. 168. 229 (1969)] ; and 
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1 (e) benzyloxamine and benzylhydrazine [See, 

Creveling et al. , Biochim. Biophvs. Ar-t-a fid r 125 (1962) ; 
Creveling et al. * Biochim. Biophvs. Anfra 215 (1962); 

Van De Schoot et al-, J. Pharmacol. E* n. Ther . 141/ 74 

5 (1963); Bloom, Ann N.Y. Acad. Sci . 107 . 878 (1963)]. 

(f) fusaric acid derivatives and analogues 
[See, Runti et al., II Farmaco Ed. Sci . 36 . 260 (1980)] 
for example phenylpicolinic acid, 5-(4-chlorobutyl) 
10 picolinic acid, substituted amides of fusaric acid and 
acids and amides of 5-butydropicolinic acid, 
5-aminopicolinic acid, 5-hydrazinopicolinic acid, and 
derivatives thereof. 

15 (g) Hidaka et al ., Molecular Pharmacol nq Yr 

172-177 (1972) 5-(3 , 4-dibromobutyl)picolinic acid and 
5-(dimethyldithiocarbamoyl)methylpicolinic acid. 

(h) Bupicomide, 5-(n-butyl)picolinamide, is 

2o reported by Ehrreich et al .. -New Antihypertensive Drugs", 
Spectrum Publications, 1976, pg. 409-432, 

(i) In United States Patent No. 4,532,331 a 
series of 1-phenyl and 1-phenylalkylimidazole compounds 

25 having a mercapto or alkylthio group in the 2-position are 
disclosed. 

(j) United States Patent No. 4,487,761 
describes several methylpyridine derivatives isolated from 
30 the f ermentation broth of a strain of Streptoverfcini Hi ma. 

(k) Friedman e±. si. , Psychosomatic Med. 4J), 107 
(1978), report that patients treated with alpha-methyl- 
DOPA, guanethidine, and reserpine, but not propranolol 
35 and diuretics, have lowered DBH levels, although the 
significance of the observation is uncertain. 
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(1) In United States Patent No. 3/448,423 are 
disclosed compounds having the formula: 



SH 




R 1 — N" ^ N 



^ R 



10 



R 



2 3 1 

in which R and R can be H, and R can be 



substituted phenyl. The compounds are said to have 
analgesic, anti- inflammatory and antipyretic properties, 
Gerbert et al., US Patent 3,915,980, disclose such 
15 compounds wherein R 1 can be phenyl or phen(C 1 _ 3 >alkyl, 

as intermediates to imidazolyl-2-thioalkanoic acid esters , 

(m) Iverson, Acta Chem. Scan. 21/ 279 (1967) 
reports compounds having the formula : 

20 r 

A 

N N 

\=J 

25 wherein R can be -C0 2 H or -CH 2 NHC g H 5 , but does not 
report pharmaceutical uses for the compounds. 

In addition to the foregoing, a number of 
compounds which are structurally related to those of the 
30 present invention are also known, however, no DBH activity 
has been attributed to them; 

S 

~ A. 




35 
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1 For example, compounds of the above noted 

structure in which n is O, Y 1 is hydrogen and Y 2 is 
one or more substituents selected from hydrogen, halogen, 
hydroxy or alkoxy are disclosed in Bany, T. et al. Ann 

5 Univ, Mariae Curie-Sklodowska _Sfigt AA, r pp . 29-30, 163-169, 
1976; Tandon, M. et al. Indian J.Ch^m. 20B(11) : 1017-1018, 
1981; Shah, M.H. et al. J. Pharm. R^i 58(11) :1398-1401, 
1969; Jaiswal, R.K. et al. J. Hefcern cvcl. rh^m . 
16(3) : 561-565, 1979; Mazzone, G. et al. Farmacn Ed^ ggj 

10 36(3) :181-196, 1981; compounds in which n is O, and Y 1 
is a 2-methyl or 2-methoxy substituent and Y 2 is 
hydrogen, alkyl, alkoxy, hydroxy or halogen are disclosed 
in Rao, V.R. and Srinivasan, V.R. Svnro. Svn. He^r^ y ^ , 
Compounds Physiol interest, pp. 137-144, 1964; shukia, 

15 J ' S - et al - J.Prakt, Chem, 311(3):523- 526, 1969; Nath, 

T.G. et al. Indian iL. Chem. 15B(4): 341- 346, 1977; 

compounds in which n is O, Y 1 is a 3-methyl or 3-halo 

group and Y 2 is selected from hydrogen, alkyl, alkoxy, 

halogen or hydroxy are disclosed in Hazzaa, A.A.B. and 
20 Shafik, R.M. Egypt J. Pharm. SrH , 19(1-4) :201-206, 1978; 

Nath, T.G. et al. Indian .T. PhP^, 15B(4) : 341-346^ 1977; 

Shukia, J.S. et al. J.Prakt .Chem. 311(3): 523-526, 1969; 

Srivastava, U. et al. Bokin Bohai 7(9) :T414-T417, 1979; 

compounds in which n is O, Y 1 is a 4-methyl, 4-alkoxy or 
25 4-halo group and Y 2 is hydrogen, alkoxy, hydroxy, 

halogen or nitro are disclosed in Shukia, J.S. et al. 

J.Prakt. Chem. 311(3): 523-526, 1969; Tandon, M. et al. 

Indian. J, Chem. 20B(11) ;1017-1018, 1981; Bhat, A.K. et al. 

Indian J . Chem, 5(9) ;397-40i, 1967; Bany, t. et al. Ann 

30 Uhiv. Mariae Curie-Sklodowska Sacfc AA . pp. 29-30, 163-169, 
1976; Joshni, K.C. and Mehta, D.S. J.Indian rhem. Sor. 
51(6) : 613-615, 1974; compounds in which n is 0, Y 1 is 
3, 4-methyl or 2, 4-methyl and Y 2 is 3,4,5-methoxy group 
are disclosed in Jaiswal, R.K. et al. J.Heternny m 1 r^ i 

35 16(3): 561-565, 1979; compounds in which n is O, Y 1 is 
a 3,4-chloro and Y 2 is 2-hydroxy-4-bromo or 4-fluoro are 
disclosed in Bhat, A.K. et al. Indian .T-Qh^m , 
5(9) :397-401, 1967; Joshni, K.C. and Mehta, D.S. J.Indian 
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X Chem, ffoc. 51(6) : 613-615, 1974; and compounds in which n 

1 2 
is 1/ Y ishydrogen and Y is hydrogen, methyl, 

.methoxy, halogen or N0 2 are disclosed in Vakula, T.R. et 

al. Indian J. Chem. 7(6) : 577-580, 1969 • The compounds 

5 disclosed in the fore- going references are disclosed as 

synthetic intermediates or as antimicrobial agents. 

Non-specific, often toxic effects of known DBH 
inhibitors have obviated clinical use of these compounds. 
10 Fusaric acid, for example, is hepatotoxic. See, for 

example, Teresawa ££_ , Japan Cir. J. 35. 339 (1971) and 
references cited therein. 

Therefore there is a continuing need for novel 
15 compounds that possess DBH inhibitory activity. 

Accordingly the present invention provides 
compounds of structure (I): 




(I) 



in which, 



n is 0 to 5; 



30 X to X are any accessible combination of hydrogen, 

halogen, C^_galkyl, C^galkoxy, cyano, 

nitro, SONH 2 , S0 2 NH 2/ S0 2 CH 3 , 

S0 2 CH 2 F, S0 2 CHF 2 , S0 2 CF 3 , CF 3 , 

CHO, OH, CH-OH, CO-H, or CO-C H- . 

2 2 2 p 2p+l 

3 5 wherein p is 1 to 4; 

1 15 
R is phenyl substituted by X to X , C-^alkyl, 

C 3 _ 6 cycloalkyl, or an aryl C 1-4 alkyl group 

substituted by X 1 to X 5 ; 
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2 3 
1 R is hydrogen, C-j^alkyl or ( CH 2 ) m " C0 2 R ; 

m is 0 to 5; and 
3 

5 R is H or C 1-4 alkyl; 

or pharmaceutically acceptable salts thereof provided that 

2 1 
(i) when n is O, R is hydrogen and X to 

10 X 5 are hydrogen, R 1 is other than 

phenyl or phenyl substituted by OH, 

C l-6 alkoxy , halogen; 

2 1 
(ii) when n is O, R is hydrogen, X A is 

15 C, g alkyl or C 1-g alkoxy and X 2 to 

X are hydrogen, R 1 is other than 

phenyl or phenyl substituted by 

C^galkyl, C^galkoxy, hydroxy or 

halogen; 



20 



2 2 

(iii) when n is O, R is hydrogen, X is 

3 



C- c alkyl or halogen and X and X 

5 1 
to X are hydrogen, R is other than 

phenyl or phenyl substituted by 

25 C^galkyl, C^galkoxy, hydroxy or 

halogen; 

(iv) when n is O, R 2 is hydrogen, X 1 , X 2 

4 5 3 
and X , X are hydrogen and X is 

30 C^galkyl, halogen or Cj^galkoxy, R 1 

is other than phenyl or phenyl substituted 

by C 1 _ g alkoxy, hydroxy, halogen or nitro; 

2 d 

(v) when n is O, R is hydrogen, X and 

5 12 
35 X are hydrogen, X and X are each 

o 

hydrogen or C^galkyl and X is 
C^galkyl, R 1 is other than a phenyl 
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^ group substituted by three C^galkoxy 

groups; 

2 14 
<iv) when n is O, R is hydrogen, X , X 

5 2 3 

c and X are hydrogen and X and X 

1 

are halogen, R is other than a phenyl 
group substituted by hydroxy or halogen; 
and 

2 1 
10 (vii) when n is 1, R is hydrogen and X to 

5 1 

X are all hydrogen, R is other than 
phenyl or a phenyl group substituted by 
C^galkyl, C^galkoxy, halogen or N0 2 . 

15 As used herein -accessible combination" means 

any combination of the substituents that is available by 
chemical synthesis and is stable. 

It will be appreciated that when R is hydrogen 
2o Structure (I) covers the tautomeric forms thereof that is 
compounds of structure (la) 

x 1 s 



25 | J | I (la) 




N NH 



N 



Suitably n is 0 to 5, preferably 0 or 1, most 
3Qpreferably l # 

Suitably X 1 to X 5 are all hydrogen- More 

1 5 . 

suitably at least one of X to X is halogen and the 

2 4 

others are hydrogen. Preferably, X or X is halogen 

4 2 13 5 

ocor X and X are halogen and X , X and X are 

2 4 

all hydrogen. More preferably X and X are halogen, 

15 3 
X and X are hydrogen and X is C 1 _ g alkoxy. 
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! Most preferably X 2 and X 4 are fluorine; X 1 and X 5 
are hydrogen and X 3 is methoxy. 

Suitably R 1 is phenyl. Preferably R 1 is a 
5 substituted phenyl group. Most preferably R 1 is a 
phenyl group substituted by a single substituent, in 
particular a C^g alkyl group , such as t-butyl in the 
4-position of the ring. 

10 It is to be noted that Chalky! groups either 

alone or as part of another group (e.g. aryl C 1 6 alkyl) 
can be straight or branched. 



Particular compounds of this invention include: 
15 3-mercapto-4-benzyl-5-phenyl-l , 2 , 4-tr i azole , 

3-mercapto-4-methyl-5-phenyl-l , 2 , 4-triazole , 
3-mercapto-4- (3 , 5-dif luorobenzyl) -5-phenyl-l , 2 , 4- 
triazole, 

3-mercapto-4-(3, 5-dif luoro-4-methoxybenzyl)-5- 
20 phenyl-1, 2, 4-triazole, 

3-mercapto-4-(3 , 5-dif luoro-4-hydroxybenzyl)-5- 
phenyl-1, 2 , 4-triazole, 

3-mercapto-4-benzyl-5-(4-t-butylphenyl)-l / 2 / 4- 
triazole,3-mercapto-4-(3, 5-dif luorobenzyl)-5-(4-t- 
25 butylphenyl) -1,2, 4-triazole, 

3-mercapto-4-phenyl-5-(4-t-butylphenyl)-l / 2 , 4- 
triazole,3-mercapto-4-(4-chlorophenyl)-5-<4-t- 
butylphenyl ) -1 , 2 , 4-triazole , 

3-mercapto-4- ( 4-bromophenyl ) -5- ( 4-t-butylphenyl ) - 
30 1,2,4-triazole, 

3-mercapto-4- ( 4-fluor ©phenyl ) -5- ( 4-t-butylphenyl ) - 
1,2,4-triazole, 

3-mercapto-4-(3-phenylpropyl)-5-(4-t-butylphenyl)- 
1,2, 4-triazole, 

35 3-raercapto-4- (3-phenylethyl) -5- ( 4-t-butylphenyl ) - 

1,2,4-triazole, 

3 -mercapto-4 - [ 3 - ( 3 , 5-di f luor opheny 1 ) propyl ] - 5- 
( 4-t-butylphenyl ) -1 , 2 , 4-triazole, 
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3-mercapto-4-[3-(3 , 5-dif luoro-4-methoxyphenyl)- 
propyl ] - 5- ( 4-t-butylphenyl ) -1 , 2 , 4-t r iazole , 
3- mercapto-4- [ 3- ( 3 , 5-dif luoro-4-hydroxyphenyl ) - 
propyl]- 5-(4-t-butylphenyl)-l, 2, 4-triazole, 
3-mercapto-4-benzyl-5-methyl-l, 2, 4-triazole, 
3-mercapto-4-benzyl-5-n-propyl-l, 2, 4-triazole, 
3-mercapto-4-benzyl-5-n-pentyl-l, 2, 4-triazole, 
3-mercapto-4-benzyl-5-n-heptyl-l , 2 , 4-triazole, 
3-mercapto-4-benzyl-5-n-nonyl-l, 2 , 4-triazole, 
3-mercapto-4-benzyl-5-cyclohexyl-l, 2, 4-tr iazole, 
3-mercapto-4-benzyl-5-t-butyl-l, 2, 4-triazole, 
3-mercapto-4 , 5-dibenzyl-l , 2 , 4-triazole, 
3-mercapto-4-benzyl-5-phenethyl-l, 2 , 4-triazole, 
3-mercapto-4-benzyl-5-(4-methoxyphenyl) -1, 2 , 4- 
triazole, 

3-mercapto-4-benzyl-5- (3 , 4 , 5-t r imethoxyphenyl ) - m 
1,2, 4-triazole, 

3-mercapto-4-benzyl-5-(4-chlorophenyl)-l,2,4- 
triazole, 

3-mercapto-4-benzyl-5- ( 4-bromophenyl ) -1 , 2 , 4- 
tr iazole, and 

3-mercapto-4-benzyl-5-(3-bromophenyl)-l, 2 , 4- 
triazole. 

A further aspect of the invention provides a 



process for preparation of compounds of structure (I) and 
pharmaceutical^ acceptable salts thereof which comprises 
cyclization of a compound of structure (II) 



in which X to X are any accessible combination of 



35 



30 




(II) 



hydrogen , ha logen , C 



1-6 



alkyl, C 



1-6 



alkoxy, cyano, 
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1 nitro, SONH 2 , S0 2 NH 2 , S0 2 CH 3 , SOjCHjF, 

S0 2 CHF 2 , S0 2 CF 3 , CF 3 , CHO, CH 2 OC 1-g alkyl , or 

C0 2 C l-6 alkyl? and n and R ' are as described for 
structure (I); ana optionally thereafter converting a 
5 group X 1 to X 5 into a OH, CH 2 OH or C0 2 H group, 

converting a compound of structure (I) in which R 2 is 
hydrogen to one in which R is Cj^alkyl or 
C 1 _ 4 alkanoic acid and optionally forming a 
pharmaceutically acceptable salt. 

10 

The cyclization is carried out in a suitable 
solvent in the presence of a base. In particular the 
reaction is carried out in ethanol in the presence of 
sodium ethoxide as the base. 

15 

Compounds of structure (II) are prepared by 
reaction of a compound of structure (III) and a compound 
of structure (IV) 

x 1 

20 * 

<CH_)N=C«S 
z n 

illl) R 1 CONHNH^ (IV) 

x 5 




in which X to X , n and R' are as described for 
structure (II). 

30 

The reaction is carried out in an inert solvent 
at elevated temperature. Suitable solvents include for 
example C 1 _ 6 alkanols such as methanol or ethanol, 
tetrahydrofuran and ethyl acetate; preferably ethanol. 

35 

Compounds of structures (III) and (IV) are 
prepared by methods analogous to those known in the art 
or are available commercially, for example, compounds of 
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2 structure (III) are prepared from compounds of structure 
(V) 




10 

1 5 

in which X to X are as described for structure (II) 
and A is CN, by reduction with, for example, hydrogen and 
ammonia in the presence of a Raney alloy to form a 
2 5 compound of structure (V) in which A is CH 2 NH 2 ; 

followed by reaction with, for example, thiophosgene in 
the presence of a base to form the desired compounds of 
structure (III). 

20 It is to be noted that as an alternative to 

preparation and isolation of intermediate (II) by reaction 
of a compound of structures (III) and (IV) as hereinabove 
described, the compounds of structures (III) and (IV) may 
be reacted together and the product cyclized in a single 

25 step to form the desired compounds of structure (I). 
Suitable conditions include for example, heating the 
compounds (III) and (IV) optionally in the presence of a 
solvent, at elevated temperature for a suitable time, 
followed by addition of a suitable base, for example, 

30 sodium ethoxide in ethanol to effect the cyclization. 

Compounds of the invention in which R 2 is 
C 1 _ 4 alkyl are prepared by alkylating the corresponding 
compound of structure (I) where R 2 is hydrogen with an 
35 alkyl halide in the presence of a base, for example, 
methyl iodide in methanol in the presence of potassium 
carbonate, by procedures known to those skilled in the 
art. Other alkyl reagents such as methyl bromide or 
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! dimethyl sulphate, in appropriate solvents in the presence 
of a base, can be substituted for methyl iodide." Further, 
the compounds of structure (I) in which R 2 is an alkyl 
group other than methyl are prepared by substituting an 

5 alkyl halide such as butyl iodide, for the methyl halide 
to yield the desired substituted 4-aralkyl-5-substituted- 

• l,2,4-triazole-3-thiols of the invention. 

Compounds of structure (I) in which R 3 is 

10 c i_4 alk yl are prepared by reacting the corresponding 

compound of structure (I) where R is hydrogen with a 

haloalkanoate ester in the presence of base by procedures 

known to those skilled in the art. Compounds of structure 

(I) in which R is hydrogen are prepared by mild acid or 

15 base hydrolysis of structure (I) compounds in which R 3 

isC l-4 alkyl by Procedures known to those skilled in the 
art. 



Pharmaceutically acceptable acid addition salts 
2o of compounds of the invention are formed with appropriate 
strong or moderately strong organic or inorganic acids by 
methods known in the art. For example, the base is 
reacted with a suitable inorganic or organic acid in an 
aqueous miscible solvent such as ethanol with isolation of 
25 the salt by removing the solvent or in an aqueous 

immiscible solvent when the acid is soluble therein, such 
as ethyl ether or chloroform, with the desired salt 
separating directly or isolated by removing the solvent. 

30 Exemplary of the salts which are included in 

this invention include maleate, fumarate, lactate, 
oxalate, methanesulf onate, ethanesulf onate, 
benzenesulfonate, tartrate, citrate, hydrochloride, 
hydrobromide, sulfate, phosphate, quinate, and nitrate 

3 5 salts. 

Pharmaceutically acceptable base addition salts 
of compounds of the invention containing an acidic group 



SUBSTITUTE SHEET 



-13- PCT/US88/04578 
WO 89/06125 ' 

2 (R is ( CH 2> m ~ C0 2 R3 and r3 is H * are P re P ared b y 

known methods from organic and inorganic bases including 

nontoxic alkali metal and alkaline earth bases, for 

example, calcium, sodium, and potassium hydroxide; 

5 ammonium hydroxide, and nontoxic organic bases such as 

t r imethylamine , t riethylamine , propylamine , butylamine , 

piperazine, and ( trihydroxymethyl)methylamine. 

The present invention also provides a method of 
10 inhibiting DBH which comprises administering to a 
mammal/ including a human, an effective amount of a 
compound of structure (lb) 



15 




(lb) 



20 



in which, 



n is 0 to 5; 



25 



X 1 to X 5 are any accessible combination of hydrogen, 
halogen, C^galkyl, Cj^alkoxy, cyano, 
nitro, SONH 2 , S0 2 NH 2 , S0 2 CH 3 , 
S0 2 CH 2 F, S0 2 CHF 2 , S0 2 CH 3 , CF 3 , 
3 0 CHO, OH, CH 2 OH, COjH, or C0 2 C p H 2p+1 

wherein p is 1 to 4; 

R 1 is phenyl substituted by the groups X'^to X 5 , 
C, .alkyl, CL -cycloalkyl , or an 

JL—H O — O , 

35 arylC^^alkyl group substituted by X to 

X 5 as described above; 
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2 

1 R is hydrogen , 4 alkyl or 

< CH 2>m- C0 2 R3 ' 



m is 0 to 5; and 
R 3 is H or C^alkyl; 
or a pharmaceutical ly acceptable salt thereof. 



10 Because the compounds of structure CD inhibit 

DBH activity, they have therapeutic value as diuretic, 
natriuretic, cardiotonic, antihypertensive, and 
vasodilatoragents, as well as antiulcerogenic and 
anti-Parkinson agents. Listed in Table III are the 

15 compounds of the invention that were tested for in vitro 
DBH inhibition by a standard procedure for assaying 
conversion of tyramine to octopamine in the presence of 
DBH. J.J. Pisano, et al., Biochim. Biophvs. 
566-568 (1960) . Octopamine was assayed following sodium 

2 0 periodate oxidation to p-hydroxybenz aldehyde by measuring 
spectrophotometry absorbance at 330 nm. In Table III, 
inhibition is given in raicromolar concentration of 
compound at which DBH activity was halved (IC 5(J ) . By 
this test, fusaric acid had an IC 5Q of 0.8 micromolar. 

25 

Table I 



DBH IC._ 

30 

2 1.2 x io" 5 

4 1.1 x 10" 4 

8 7.4 x 10~ 6 

12 5.7 x 10" 6 

35 13 8.3 x 10" 6 

15 6.4 x 10" 7 

l" 7 5.0 x 10" 7 

18 7.7 x 10" 7 
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1 


1 Q 


-7 




21 

£e JL 


-7 

3 2 -r 10 






-7 
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Further, spontaneously hypertensive rats were 
treated with a suspension or solution, of 3-mercapto-4- 

25 benzyl-5-n-heptyl-l,2, 4-triazole at a dose of 50 mg/kg 

orally/ and mean arterial blood pressure was monitored for 
260 minutes using indwelling cannulae in the tail 
arteries. When compared to vehicle-treated controls, 
animals treated with the compounds of the invention 

30 exhibited significant blood pressure reductions within 
approximately 30 minutes after treatment. Maximal blood 
pressure reduction was approximately 10 to 35 mm Hg. 

The present invention thus also provides a 
35 method of treatment to produce lower blood pressure in a 
mammal, including a human, that comprises administering to 
a mammal an effective amount of structure (lb). 
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1 In the methods of the present invention the 

compounds of structure (lb) usually are administered in a 
standard pharmaceutical composition. The present 
invention therefore provides in a further aspect 

5 pharmaceutical compositions comprising a compound of 
structure (lb) or a pharmaceutically salt thereof and a 
pharmaceutically acceptable carrier. Such compositions 
include those suitable for administration via an 
appropriate route known to those skilled in the art for 

10 example, orally, parenterally, transdermally, rectally, 
via inhalation or via buccal administration. 

The compounds of structure (lb) and their 
pharmaceutically acceptable salts which are active when 
15 given orally can be formulated as tablets, capsules, 

lozenges and liquids, for example, syrups, suspensions or 
emulsions . 

A liquid formulation generally will consist of a 
2o suspension or solution of the compound or pharmaceutically 
acceptable salt in a suitable liquid carrier(s) for 
example, ethanol, glycerine, sorbitol, non-aqueous 
solvent, for example polyethylene glycol, oils, or water 
with a suspending agent, preservative surfactant, wetting 
25 agent, flavouring or colouring agent. 

Alternatively, a liquid formulation is prepared 
from a reconstitutable powder. For example a powder 
containing active compound, suspending agent, sucrose and 
30 a sweetener is reconstituted with water to form a 
suspension; and a syrup is prepared from a powder 
containing active ingredient, sucrose and a sweetener. 

A composition in the form of a tablet is 
35 prepared using any suitable pharmaceutical carrier(s) 

routinely used for preparing solid formulations. Examples 
of such carriers include magnesium stearate, starch, 
lactose, sucrose, cellulose and binders, for example, 
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jL polyvinyl, pyrrolidone. The tablet optionally is provided 
with a color film coating, or color included as part of 
the carrier(s). In addition, acting compound can be 
formulated in a controlled release dosage form such as a 

5 tablet comprising a hydrophilic or hydrophobic matrix. 

A composition in the form of a capsule is 
prepared using routine encapsulation procedures. For 
example, pellets containing active ingredient are prepared 

10 using standard carriers and then filled into a hard 
gelatin capsule; alternatively, a dispersion or 
suspension is prepared using any suitable pharmaceutical 
carrier(s), for example aqueous gums, celluloses/ 
silicates or oils and the dispersion or suspension then 

15 filled into a soft gelatin capsule. 

Typical parenteral compositions consist of a 
solution or suspension of the compound or pharmaceutically 
acceptable salt in a sterile aqueous carrier or 
2o parenterally acceptable oil, for example polyethylene 
glycol, polyvinyl pyrrolidone, lecithin, arachis oil or 
sesame oil. Alternatively, the solution can be 
lyophilized and then reconstituted with a suitable solvent 
just prior to administration. 

25 

A typical suppository formulation comprises a 
compound of structure (lb) or a pharmaceutically 
acceptable salt thereof which is active when administered 
in this way, with a binding and/or lubricating agent such 
30 as polymeric glycols, gelatins or cocoa butter or other 
low melting vegetable or synthetic waxes or fats. 

Compounds of structure (lb) and their 
pharmaceutically acceptable addition salts which are 
35 active on topical administration can be formulated as 

transdermal compositions. Such compositions include, for 
example, a backing, active compound reservoir, a control 
membrane, liner and contact adhes ive . 
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1 Typical compositions for inhalation are in the 

form of a solution, suspension or emulsion that may be 
administered in the form of an aerosol using a 
conventional propellant such a dichlorodif luoromethane or 

5 trichlorof luoromethane. 

Preferably the composition is in an appropriate 
unit dosage form. Each dosage unit for oral 
administration contains preferably from 1 to 250 mg (and 
10 for parenteral administration contains preferably from 0.1 
to 25 mg) of a compound of the structure (lb) or a 
pharmaceutically acceptable salt thereof calculated as the 
free acid or base. 

15 The daily dosage regimen for an adult patient 

may be, for example, an oral dose of between 1 mg and 1000 
mg, preferably between 1 mg and 250 mg, or an intravenous, 
subcutaneous, or intramuscular dose of between 0.1 mg and 
100 mg, preferably between 0.1 mg and 25 mg, of the 

2o compound of the structure (lb) or a pharmaceutically 
acceptable salt thereof calculated as the free base, the 
compound being administered 1 to 4 or more times per day. 
Suitably the compounds are administered for a period of 
continuous therapy, for example for a week or more. In 

25 addition, the compounds of this invention may be 
co-administered with other pharmaceutically active 
compounds, for example in combination, concurrently or 
sequentially. 

30 The following Examples illustrate the 

invention. Temperatures are recorded in degrees 
centigrade. 



35 
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2 Example 1 

l-Benzoyl-4-b mizvlthiosemicarbazida 

5 Benzyl isothiocyanate (6.63 ml, 0.05 mole) was 

added to a suspension of benzoylhydrazine (6.81 g, 0.05 
mole) in ethanol (70 ml) and the mixture was heated at 
50-60°C for 30 minutes. The mixture was diluted with 
ethanol (30 ml), cooled in ice and the solid was 

IQ filtered. The solid wasthen triturated with hot ethanol 
(200 ml), cooled in ice and the product was filtered to 
give a solid melting at 188-190°C (10.2 g, 71%) . 

Example 2 

15 

3-MercaptQ-4-benzvl-5-phenvl-l J 2 . 4-triazole 

l-Benzoyl-4-benzylthiosemicarbazide (5.0 g, 
0.0175 mole) was added to a solution of sodium ethoxide 

2o [from sodium (0.81 g, 0.035 mole) in ethanol (70 ml)] and 
the solution was heated at reflux for 16 hours. The 
solvent was removed under vacuum and the residue was 
dissolved in water (100 ml), cooled in ice and acidified 
with 10% hydrochloric acid. The product was filtered, 

25 recrystallized from ethanol and dried at 50°C to give a 
solid melting at 184-185°C (3.82 g, 82%). 



Example 3 

30 

l-Benzovl-4 -methylthioseniicarbazide 

Following the method of Example 1, 
methylisothio- cyanate (3.66 g, 0.05 mole) and 
35 benzoylhydrazine (6.81 g, 350.05 mole) gave a solid 
melting at 188 . 5-190 . 5°C (9.71 g, 92%). 
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1 Example 4 

3-MercaPto-4-methvl-5-phenvl-l . 2 . 4-fcri a^U 

5 Following the method of Example 2, l-benzoyl-4- 

methylthiosemicarbazide (9.0 g, 0.043 mole) and sodium 
ethoxide [from sodium (1.98 g, 0.086 mole) in ethanol 
(200 ml) J gave the product which was recrystallized from 
ethanol with melting point 165-166°C (7.03 g, 85%). 

10 

Example 5 

3 , 5-Dif luorobenzvl amine 

15 A slurry of Raney nickel in methanol was added 

to a solution of 3 , 5=dif luorobenzonitrile (6.5 g, 0.0467 
mole) in methanol (100 ml) saturated with ammonia and the 
mixture was hydrogenated for 2.25 hours at 50 lbs 
pressure. The solution was decanted from the catalyst and 

20 the catalyst washed four times with methanol and 

decanted. The combined decanted solvent was evaporated 
and the residue dissolved in ethyl acetate and extracted 
twice with IN hydrochloric acid (50 ml). The acid 
solution was made basic with 10% sodium hydroxide and 

25 extracted with three portions of ethyl acetate. The 
ethyl acetate was washed with water, brine, dried over 
sodium sulfate and the solvent removed to give the product 
as an oil (6.2 g, 93%). 

30 Example fi 

3 , 5- Pif luorobenzvlisothiocvanafrg 

A solution of 3,5-difluorobenzylamine (6.2 g, 
35 0.043 mole) and triethylamine (13.3 ml, 0.0953 mole) in 
dry tetrahydrofuran (35 ml) was added dropwise to 
thiophosgene (3.6 ml, 0.048 mole) in dry tetrahydrofuran 
(30 ml) with ice cooling. After stirring at 25°C for 2 
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^ hours the mixture was diluted with ether and filtered. 
The filtrate was treated twice with activated carbon, 
filtered and the solvent was removed at reduced 
pressure. The residue was distilled under vacuum to give 

5 the product as an oil (4.58 g, 57%). 

Example 7 

l-Benzovl-4-(3 .5-dif luorobenzvl) thiosemicarbazirle 

10 

Following the method of Example 1, 
3 , 5-dif luoro- benzylisothiocyanate (4.50 g, 0.0243 mole) 
and benzoylhydrazine (3.31 g, 0.0243 mole) gave a solid 
melting at 182-190 o C (5.80 g, 74%). 

15 

Example 8 

3-Mercapto-4-(3 . 5-dif luorobenzvl)-5-phe nvl-l . 2 . 4-triazole 

2o Following the method of Example 2, l-benzoyl-4- 

(3 , 5-dif luorobenzyl) thiosemicarbazide (5.46 g, 0.017 mole) 
and sodium ethoxide [from sodium (0.781 g, 0.034 mole) in 
ethanol (110 ml)] gave the product which was 
recrystallized from ethanol with melting point 188-189 °C 

25 (4.28 g, 83%) . 

Example 9 

3 . 5-Dif luoro-4-metho xvbenzylamine 

30 

Following the method of Example 5/ 
3 , 5-dif luoro-4- methoxybenzonitrile (8.0 g, 0.0473 mole) 
gave the product as an oil (8.0 g, 98%). 

35 
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1 Example 10 

3 . 5-Pif luoro-4-methoxvbenzvlisothioc:vana+-g 

5 Following the method of Example 6/ 

3, 5-dif luoro-4- methoxybenzyl amine (8.0 g, 0.046 mole) 
gave the product as an oil (3.7 g, 37%). 

Ezamalfi II 

10 

l-Benzovl-4- ( 3 . 5-di f luoro-4-methQxvh Rnzvn fch i osemina rha7 i H«a 

Following the method of Example 1, 
3, 5-dif luoro-4- methoxybenzyl isothiocyanate (3.70 g, 
15 0.0172 mole) and benzoylhydrazine (2.34 g, 0.0172 mole) 
gave a solid which recrystallized from ethanol with a 
melting point of 165-167°C (5.80 g, 74%). 

Example 12 

20 

3-MercaPtO-4-(3.5-difluoro-4-m6tho^vhp. nzvl>-S-phenvl-l .■>..&- 
triazole 

Following the method of Example 2, 
25 l-benzoyl-4-(3, 5-dif luoro-4-methoxybenzyl) thiosernicarbazide 
(3.30 g, 9.4 mmole) and sodium ethoxide [from sodium 
(0.432 g, 18.8 mmole) in ethanol (50 ml)] gave the product 
which was recrystallized from ethanol with melting point 
177-178*0 (2.83 g, 90%). 

30 

Example 13 

3-MercaptO-4- ( 3 , 5-dif luoro-4-hvdroxvbenzvl ^ -5-phsnyi - 
1.2.4-fcria?:nTe> 

35 

Boron tribromide (12.4 ml of 40% methylene 
chloride solution/ 19.7 mmole) was added dropwise to a 
suspension of 3-mercapto-4-(3 , 5-dif Iuoro-4 -methoxybenzyl )- 
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1 5-phenyl-l,2,4-triazole and the mixture was stirred for 16 
hours at 25°C. The reaction was quenched in ice/ethyl 
acetate and the ethyl acetate fraction was washed with 
brine and dried with magnesium sulfate. The mixture was * 

5 filtered and the solvent was removed under vacuum to give 
a solid which was recrystallized twice from ethanol to 
give a solid melting at 192-193°C (1.25 g, 60%). 

Example 14 

10 

l-<4 - t- gutYlbengQYl)-4-bengylthiosemicarbaside 

Following the method of Example 1, 
benzylisothiocyanate (1.38 ml, 0.0104 mole) and 
15 4-t-butylbenzoyl- hydrazine (2.00 g, 0.0104 mole) gave a 
solid melting at 185-186°C (2.10 g, 59%). 

Example 15 

2 0 3-Mercapto-4-benzvl-5-(4-t-butvlphenvl)-l,2.4>- triazole 

Following the method of Example 2, 
l-(4-t-butyl- benzoyl) -4-benzylthiosemicarbazide (2.03 g, 
5.94 mmole) and sodium ethoxide [from sodium (0.273 g, 
25 11. 9 mmole) in ethanol (30 ml)] gave the product which was 
recrystallized from ethanol/water with melting point 
191-193°C (1.64 g, 85%). 

Example 16 

30 

l-(4-t-Butvlbenzovl)-4~(3 ,5-dif luorobenzvlUhiosemicarbazide 



Following the method of Example 1, 3,5- 
35 dif luorobenzylisothiocyanate (2.02 g, 0.0109 mole) and 
4-t-butylbenzoyl- hydrazine (2.1 g, 0.0109 mole) gave a 
solid melting at 198-199°C (3.57 g, 87%). 
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S-MercaPto^-O^-olifluorobQnzvi^-.s - M-fc-hi.^Yioh^nYi)-] ,3 ,3- 
triazole 

5 

Following the method of Example 2, l~(4-t-butyl- 
benzoyl)-4-(3,5-difluorobenzyl)thiosemicarbazide (3.45 g, 
9.14 mmole) and sodium ethoxide [from sodium (0.420 g, 
18.3 mmole in ethanol (50 ml-)] gave the product which was 
10 recrystallized from ethanol with melting point 187-188°C 
(2.15 g, 65%). 



Example 1ft 

m3-MeTcaPto-4-PhenYl-5-(4-t-hut v iph^Tiy^ - i. 7 ,.4-^r^^ i^ 

Phenylisothiocyanate (2.40 ml, 0.02 mole) was 
added to a solution of 4-t-butylbenzoylhydrazine (3.85 g, 
0.02 mole) and the solution was heated under reflux for 

20 one hour. A solution of sodium ethoxide [from sodium 
(0.92 g, 0.04 mole) in ethanol (25 ml)] was added and the 
solution was heated under reflux for 17 hours. Additional 
sodium (0.5 g) was added and the solution was heated under 
reflux for 24 hours. The reaction mixture was cooled in 

2 sice, acidified with 10% hydrochloric acid and the product 
was filtered. The solid was then triturated with a 
mixture of hot methanol/ethanol, cooled in ice and the 
product was filtered and dried with melting point 
274-275-C (3.97 g, 64%). 

30 

Example 1Q 

3-Mercapto-4-(3-ch1orophenv1 )-5-f 4-f-h,^ Y i P henvi v-i , 2 , 4. 
triazoTe 

35 

Following the method of Example 18, 

3- chlorophenyl- isothiocyanate (2.54 g, 0.015 mole), 

4- t-butylbenzoylhydrazine (2,88 g, 0.015 mole) and sodium 
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^ (1.38 g, 0.06 mole) gave the crude product which was 
contaminated with starting material. The solid was 
suspended in ethanol and 10% sodium hydroxide (8 ml) was 
added and the solution was heated under reflux for 17 

5 hours. The reaction mixture was cooled in ice and 

acidified with 10% hydrochloric acid. The product was 
filtered, recrystallized from ethanol/methylene chloride 
and dried to give a solid with a melting point of 
250-251°C (2.25 g, 44%). 

10 

g*«p?le 20 

l,(4-t-Butvlbenzovl)-4-bromophenvlthiosemicarbazide 

15 Following the method of Example 1/ 

4-bromophenyl- isothiocyanate (3.21 g, 0.015 mole) and 
4-t-butylbenzoyl- hydrazine (2.88 g, 0.015 mole) gave a 
solid (5.42 g, 89%) . 



2 0 Example 21 

3-Mercapto-4-(4-bromoDhenvl)-5-(4-t-butvlphenvl)-1.2 ,4- 

tri as ole 

25 A solution of sodium ethoxide [from sodium 

(0.566 g, 0.0246 mole) in ethanol (20 ml)] was added to a 
suspension of l-( 4-t-butylbenzoyl) -4 -bromophenyl thiosemi- 
carbazide (2.5 g, 6.15 mmole) and the mixture was heated 
under reflux for 17 hours. A 10% sodium hydroxide 

30 solution (15 ml) was added and the mixture was heated 
under reflux for an additional 24 hours. The reaction 
mixture was cooled in ice and acidified with 10% 
hydrochloric acid. The product was filtered, 
recrystallized from methanol/methylene chloride and dried 

35 to give a solid with a melting point of 256-258°C (1.48 g, 
62%) . 
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l Example 22 

X-(4-t-Butvlbenzovl)-4-fluoroDhenvlf:hi osemicarha^i^ 

5 Following the method of Example 1, 

4-f luorophenyl- isothiocyanate (2.30 g, 0.015 mole) and 
4-t-butylbenzoyl- hydrazine (2.88 g, 0.015 mole) gave a 
solid (5.58 g, 100%) . 

10 Example 23 

3-MercaPto-4-(4-f luorophenvn-5-M-t-biihy iphenvll-i .->.&- 
triazole 

15 A 10% sodium hydroxide solution (15 ml) was 

added to a suspension of 1- (4-t-butylbenzoyl) -4-f luoro- 
phenylthiosemicarbazide (2.5 g, 7.2 mmole) in ethanol and 
the mixture was heated under reflux for 17 hours. The 
reaction mixture was cooled in ice and acidified with 10% 

2o hydrochloric acid. The product was filtered, 

recrystallized from ethyl acetate/hexane and dried to give 
a solid with a melting point of 228-242°C (1.21 g, 51%). 

Example 24 

25 

3-Phenvlpropvlisothiocvanafce 

Following the method of Example 6, 
3-phenylpropyl- amine (6.76 g, 0.05 mole), thiophosgene 
30 (4.19 ml, 0.055 mole and triethylamine (15.4 ml, 0.11 
mole) gave the product as an oil (6.79 g, 77%). 

Example 25 

^c; 3-MercaPto-4-(3-Phenvlpropvl)-5-(4-fc-hin- v i P henvi^-i .9,4. 
triazole 

Following the method of Example 1, 
3-phenylpropylisothiocyanate (2.03 g, 11.4 mmole) and 
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^ 4-t-butylbenzoyl- hydrazine (2.20 g, 11.4 mmole) gave 

l-(4-t-butylbenzoyl)~ 4-(3-phenylpropyl) thiosemicarbazide 
which was added directly as an ethanol suspension to a 
solution of sodium ethoxide [from sodium (0.526 g, 22.9 

5 mmole) in ethanol (40 ml)] following the method of Example 
2. The product was recrystallized twice from 
ethanol/water to give a solid with a melting point 
153-154°C (2.99 g, 76%). 

io Ex am ple 26 

3>MQrcapto^4-f2-Dhenvlethvl-5-(4-t-butvlphenvl) -1,2,4- 
triagole 

15 Phenethylisothiocyanate (2.24 ml, 0.015 mole) 

was added to a solution of 4-t-butylbenzoylhydrazine (2.88 
g, 0.015 mole) in ethanol (40 ml) and the mixture was 
heated under reflux for 2 hours. A solution of sodium 
ethoxide [from sodium (1.03 g, 0.045 mole) in ethanol (25 

2o nil)] was added and the mixture was heated under reflux for 
17 hours. The reaction mixture was cooled in ice and 
acidified with 10% hydrochloric acid. The product was 
filtered, recrystallized from ethanol/hexane and dried to 
give a solid melting at 153-154°C (3.95 g, 78%). 

25 

Examelg 2? 

3- (3 ,5-Pif luorophenyDpropylisothiocyanatg 

30 Following the method of Example 6, 

3-(3, 5-dif luorophenyl) propylamine (4.94 g, 0.0289 mole), 
thiophosgene (2.242 ml, 0.0317 mole) and triethylamine 
(8.8 ml, 0.0635 mole) gave the product which was purified 
by flash silica chromatography to give an oil (4.30 g, 

35 7 0*>- 
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l Example 28 

3-Mercapto-4- T3- ( 3 . 5-dif luoron henvl ^ propyl T -W 4-fc-bufryl - 
Phenyl ) -1 . 2 . 4-triazolg 

5 

3-(3,5-Difluorophenyl)propylisothiocyanate (2.13 
g, 0.010 mole) was added to a solution of 4-t-butyl- 
benzoylhydrazine (1.92 g, 0.010 mole) in ethanol (40 ml) 
and the mixture was heated under reflux for 3 hours. A 

10 solution of sodium ethoxide [from sodium (0.460 g, 0.02 
mole) in ethanol (20 ml)] was added and the mixture was 
treated under reflux for 17 hours. The solvent was 
removed under vacuum and the residue was dissolved in 
water. The reaction mixture was cooled in ice and 

15 acidified with 10% hydrochloric acid to give a sticky 
solid. The aqueous solution was decanted and the solid 
was triturated with ethanol, filtered and recrystallized 
from ethanol/hexane and dried to give a solid melting at 
123-124°C (0.940 g, 24%). 

20 

Example 29 

3 - ( 3 r 5-pj f luo ro-4 -met hoxvohenvl ) propyl i soth i or-ya ^ a f-o 

25 Following the method of Example 6, 

3-(3, 5-dif luoro- 4-methoxyphenyl) propylamine (9.03 g, 
0.0448 mole), thiophosgene (3.76 ml, 0.0493 mole) and 
triethylamine (13.7 ml, 0.0985 mole) gave the product 
which was purified by flash silica chromatography to give 

30 an oil (7.30 g, 67%) . 

Example 30 

3-MercaptP-4- r3-(3, 5-dif 1 uoro-4-mg thoxvphgnvi ) prrmv1 1 
? c (4-t-butvlPhenvl.) -1 . 2 . 4- friaznls 

3-(3,5-Dif luoro-4-methoxyphenyl)propylisothio- 
cyanate (7.3 g, 0.03 mole) was added to a solution of 
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^ 4-t-butylbenzoylhydrazine (5.77 g, 0.03 mole) in ethanol 
(70 ml) and the mixture was heated under reflux for 2 
hours. A solution of sodium ethoxide [from sodium 
(1.38 g, 0.06 mole) in ethanol (45 ml)] was added and the 

5 mixture was heated under reflux for 17 hours. The solvent 
was removed under vacuum and the residue was dissolved in 
water. The reaction mixture was cooled in ice and 
acidified with 10% hydrochloric acid to give a thick oil. 
The aqueous solution was decanted and the oil was 

^0 dissolved in ethanol and the solvent was removed under 

vacuum. The residue was dissolved in hexane/ethyl acetate 
(1:1) and purified by flash silica chromatography followed 
by recrystallisation from ethyl acetate/hexane to give a 
solid melting at 173 . 5-174 . 5°C (6.53 g, 52%). 

15 

Example 31 

3-Mercapto--4-r3-(3,5~dif luoro-4-hvdroxvphenvn propyl 1- 
S-H-t-frutylPhenyl) -1 , 2 , 4-triagole 

20 

Boron tribromide (240 ml of 40% methylene 
chloride solution/ 38.3 mmole) was added dropwise to a 
solution of 3-mercapto-4- [3-(3 , 5-dif luoro-4-methoxyphenyl)- 
propyl-5-(4--t~butylphenyl-l,2,4-triazole and the mixture 

25 was stirred for 16 hours at 25°C and at 35°C for 4 hours 
followed by an additional 16 hours at 25°C. The reaction 
was quenched in ice/ethyl acetate and the aqueous solution 
was extracted an additional 2 time with ethyl acetate. 
The combined ethyl acetate extracts were washed with 

30 dilute sodium bicarbonate, water and brine and dried with 
sodium sulfate. The solvent was removed under vacuum and 
the residue was dissolved in methylene chloride/methanol 
(19:1) and purified by flash silica chromatography to 
give a solid melting at 159-160°C (1.72 g, 33%). 

35 
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1 Example 2 2 

3-MercaPtO-4-benzvl-5-mefchvl-l . 2 , 4-fcri ar-nU 

5 ^Following the method of Example 18, benzyl 

isothiocyanate (3.32 ml, 0.025 mole), acethydrazide 
(1.95 g, 0.025 mole), and sodium ethoxide [from sodium 
(1.15 g, 0.05 mole) in ethanol (45 ml)] gave the product 
after removing the ethanol under vacuum, diluting the 

10 residue with water and acidifying with 10% hydrochloric 
acid. The crude product was recrystallized from ethanol 
to give a solid with melting point 158-160°C (1.95 g, 38%) 

Example 33 

15 

3-MercaPt0-4-benzvl-5-n-propY l-l , 2 . 4-f-riag;r>1 * 

Following the method of Example 18, benzyl 
isothiocyanate (3.32 ml, 0.025 mole), n-butyric acid 

2o hydrazide (2.55 g, 0.025 mole), and sodium ethoxide [from 
sodium (1.15 g, 0.05 mole) in ethanol (40 ml)] gave the 
product after removing the ethanol under vacuum, diluting 
the residue with water and acidifying with 10% 
hydrochloric acid. The crude product was recrystallized 

25 twice from ethanol/hexane to give a solid with melting 
point 127.5-128. 5°C (3.08 g, 53%). 



Example 34 

3-MercaPto-4-hPnzvl-5-n-pentvl-.1 . 2 . 4-fcr-i a^nTp 



Following the method of Example 18, benzyl 
isothiocyanate (3.32 ml, 0.025 mole), n-hexanoic acid 
hydrazide (3.25 g, 0.025 mole), and sodium ethoxide [from 
35 sodium (1.15 g, 0.05 mole) in ethanol (40 ml)] gave the 
product after removing the ethanol under vacuum, diluting 
the residue with water and acidifying with 10% 
hydrochloric acid. The crude product was recrystallized 
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I twice from ethanol/hexane to give a solid with melting 
point 126-127*C (4.39 g, 67%). 

Example 35 

5 

3-Mercapto-4-benzvl-5~n-heptvl-l , 2 , 4-triazole 

Following the method of Example 18 , benzyl 
isothiocyanate (3.32 ml, 0.025 mole), n-octanoic acid 
10 hydrazide (3.96 g, 0.025 mole), and sodium ethoxide [from 
sodium (1.15 g, 0.05 mole) in ethanol (50 ml)] gave the 
product after acidifying with 10% hydrochloric acid. The 
crude product was recrystallized from ethanol to give a 
solid with melting point 120-121°C (5.84 g, 81%). 

15 

Esarople 36 

3-Mercapto-4-benzvl-5-n-nonvl-1.2,4-fcriazole 

2o Following the method of Example 18, benzyl 

isothiocyanate (3.32 ml, 0.025 mole), n-decanoic acid 
hydrazide (4.66 g, 0.025 mole), and sodium ethoxide [from 
sodium (1.15 g, 0.05 mole) in ethanol (50 ml)] gave the 
product after acidifying with 10% hydrochloric acid. The 

25 crude product was recrystallized twice from ethanol to 
give a solid with melting point 116-117°C (6.33 g, 80%). 

Example 37 

30 3-Mercapto-4-benzvl-5-cvclohexvl-l>2,4-triazole 

Following the> method of Example 18, benzyl 
isothiocyanate (3,32 ml, 0,025 mole), cyclohexane 
carboxylic acid hydrazide (3.59 g, 0.0252 mole), and 
35 sodium ethoxide [from sodium (1.15 g, 0.05 mole) in 
ethanol (50 ml)] gave the product after removing the 
ethanol under vacuum, diluting the residue with water and 
acidifying with 10% hydrochloric acid. The crude product 
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5 



15 



was recrystallized three times from ethanol to give a 
solid with melting point 171-172°C (3.28 g, 49%). 

Esampje 38 

3-Benzvlfchiosemi carbazi r!e> 



Benzyl isothiocyanate (6.54 g, 0.0438 mole) was 
added to a solution of hydrazine monohydrate (3.32 g, 
10 0.0657 mole) in ethanol (50 ml) and the solution was 

heated under reflux for 2 hours. The reaction mixture was 
cooled in ice and the product was filtered and washed with 
cold ethanol/hexane to give a solid with melting point 
126-127°C (5.50 g, 69%). 



Example 3Q 



l-t-ButvlCarhnnvl-4-ben^vlfchin R P> m ^ a rb a9; irl P 

20 Trimethylacetyl chloride (3.7 ml, 0.03 mole) was 

added dropwise to a solution of 4-benzylthiosemicarbazide 
(5.44 g, 0.03 mole) in dry pyridine (40 ml) at -10°C. The 
reaction was stirred at -10°C for 15 minutes and at 25°C 
for 4.75 hours. The reaction mixture was poured into 

25 crushed ice and the product was filtered and 

recrystallized from ethanol to give a solid with melting 
point 143. 5-144. 5°C (6.19 g, 78%). 



Esamels 4n 

30 

3-Mercapto-4-hPn*Yl-5-t-butvl-i .2.4-^ s 

Following the method of Example 2, 1-t-butylcar- 
bonyl-4-benzylthiosemicarbazide (5.0 g, 0.019 mole) and 
35 sodium ethoxide [from sodium (0.866 g, 0.0377 mole) in 

ethanol (70 ml)] gave the product which was recrystallized 
from ethanol with melting point 200-201°C (2.79 g, 60%). 
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1 Example 41 

3-MQrcapfco-4 t 5-dibenzvl-l . 2 , 4-triazole 

5 Following the method of Example 18, benzyl 

isothiocyanate (3.66 ml, 0.0276 mole), phenylacetic acid 
hydrazide (4.14 g, 0.0276 mole), and sodium ethoxide [from 
sodium (1.27 g, 0.0552 mole) in ethanol (40 ml)] gave the 
product after removing the- ethanol under vacuum, diluting 

10 the residue with water and acidifying with 10% 

hydrochloric acid. The crude product was recrystallized 
twice from ethanol to give a solid with melting point 
169-170°C (4.09 g, 53%). 

15 Example 42 

l-PhenYlpropionvl-4-benzvlthiosemicarbazide 

Hydrocinnamoyl chloride (2.25 ml, 0.0152 mole) 
20 was added dropwise to a solution of 4-benzylthiosemicar- 
bazide (2.75 g, 0.0152 mole) in dry pyridine (25 ml) at 
-10°C. The reaction was stirred at -10°C for 10 minutes 
and then at 25°C. An additional 0.5 ml of hydrocinnamoyl 
chloride was added and the reaction mixture was stirred 
25 for 17 hours. Another 1.0 ml of the acid chloride was 
added and the reaction mixture was poured into crushed ice 
and the product was filtered and triturated twice with 
ethanol to give a solid with melting point 178-180°C (3.48 
g, 73%). 

30 

Exgmple 43 

3-Mgrc9Pto-4-bQ nz y] r -5-p h ^n^ thy]l-l , 2 , 4-triazQie 

35 Following the method of Example 2, 

1-phenylpropionyl- 4-benzylthiosemicarbazide (3.41 g, 
0.0109 mole) and sodium ethoxide [from sodium (0.50 g, 
0.0218 mole) in ethanol (50 ml)] gave the product which 
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x was recrystallized from ethanol, then ethyl acetate and 
finally ethyl acetate/ethanol with melting point 189-190°C 
(1.85 g, 60%). 

5 ExamplB 44 

3-MercaPto-4-benzvl-5-(4-methoxvDh envl)-i.2.4-trT a9! r>To 

Following the method of Example 18, benzyl 
10 isothiocyanate (3.32 ml, 0.025 mole), 4-methoxybenz- 

hydrazide (4.14 g, 0.025 mole), and sodium ethoxide [from 
sodium (1.15 g, 0.05 mole) in ethanol (80 ml)] gave the 
product after removing the ethanol under vacuum, diluting 
the residue with water and acidifying with 10% 
15 hydrochloric acid. The crude product was recrystallized 
twice from ethanol to give a solid with melting point 
202-203°C (4.16 g, 56%). 

Example 45 

20 

3-MercaPtO- 4-benzrl-5-(3.4.5-trimefcho 3C vphi i »nvl)-1.^.4- 

triasole 

Following the method of Example 18, benzyl 
25 isothiocyanate (3.32 ml, 0.025 mole), 3,4,5-trimethoxy- 
benzhydrazide (5.66 g, 0.025 mole), and sodium ethoxide 
[from sodium (1.15 g, 0.05 mole) in ethanol (50 ml)] gave 
the product after removing the ethanol under vacuum, 
diluting the residue with water and acidifying with 10% 
30 hydrochloric acid. The crude product was recrystallized 
twice from ethanol, dissolved in dilute sodium hydroxide, 
filtered and reacidified with 10°% hydrochloric acid. The 
solid was filtered and recrystallized twice from ethanol 
to give a solid with melting point 177-178°C (3.39 g, 38%). 

35 
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I Example 46 

3-MercaDto-4-benzvl-5 -U-chloroDhenvn-1.2 .4- triazole 

5 Following the method of Example 18/ benzyl 

isothiocyanate (3.32 ml, 0.025 mole), 4-chloro- 
benzhydrazide (4.26 g, 0.025 mole), and sodium ethoxide 
[from sodium (1.15 g, 0.05 mole) in ethanol (80 ml)] gave 
the product after removing the ethanol under vacuum, 

10 diluting the residue with water and acidifying with 10% 
hydrochloric acid. The crude product was recrystallized 
from ethanol to give a solid with melting point 197-198°C 
(4.58 g, 61%) . 



15 Example 47 

3-Meycapto-4-bengyl--5-(4-brQmQPhenyl)-lr2r4"triasole 

Following the method of Example 18, benzyl 
2o isothiocyanate (1.99 ml, 0.015 mole), 4-bromobenzhydrazide 
(3.23 g, 0.015 mole), and sodium ethoxide [from sodium 
(0.690 g, 0.03 mole) in ethanol (25 ml)] gave the product 
after removing the ethanol under vacuum, diluting the 
residue with water and acidifying with 10% hydrochloric 
25 acid. The crude product was recrystallized twice from 

ethanol to give a solid with melting point 213-214°C (2.81 
g, 54%). 



Example 48 

30 

3-Mercapfco-4 -benzvl-5 -( 3-bro mophenvl) -1 , 2 .4-triazole 

Following the method of Example 18, benzyl 
isothiocyanate (1.99 ml, 0.015 mole), 3-bromobenzhydrazide 
35 (3.23 g, 0.015 mole), and sodium ethoxide [from sodium 
(0.690 g, 0.03 mole) in ethanol (25 ml)] gave the product 
after removing the ethanol under vacuum, diluting the 
residue with water and acidifying with 10% hydrochloric 
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x acid. The crude product was recrystallized twice from 

ethanol to give a solid with melting point 176-177°C (3.68 
g, 71%). 

5 The following lettered examples describe 

preparation of selected compounds used in preparing 
compounds of structure (I). 

Example A 

10 

S.S-Difluorobenga-MghY^ 

A mixture of 3 , 5-dif luorobenzonitrile (15.0 g, 
0.11 mole) and Raney catalyst powder (15 g) in 90% formic 

15 acid (150 ml) was stirred under reflux for 2.5 hours and 
the catalyst was filtered and washed with hot water and 
hexane. The hexane layer was separated and the aqueous 
solution was extracted two more times with hexane. The 
combined hexane extracts were washed with water and brine, 

2o dried and the solvent was removed to give an oil (8.51 g 
56%). • ' 

Example 

25 3,5-Pif Tuorocinnamic arHrt 

A mixture of 3, 5-dif luorobenzaldehyde (8.5 g, 
0.0598 mole), malonic acid (9.29 g, 0.0893 mole), pyridine 
(3.2 ml) and piperidine (0.15 ml) was heated for 1.5 hours 

30 at 100°C and 3 hours at 150-C. The reaction mixture was 
cooled to room temperature and the resulting solid was 
triturated with 10% hydrochloric acid and filtered. The 
product then was triturated with ethanol, filtered and 
dried to give a solid with melting point 199-201°C (8 12 

35 g, 74%). 
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i Example C 

3-(3. 5-Dif luorophen yDpropioniG acid 

5 A suspension of 10% palladium on carbon (1.5 g) 

in ethyl acetate was added to a solution of 
3, 5-dif luorocinnamic acid (8.12 g, 0.0441 mole) in 
tetrahydrofuran (100 ml) and the mixture was shaken under 
a hydrogen atmosphere (50 pounds) for 1 hour. The 

Iq catalyst was filtered and the solvent was removed under 
vacuum to give the product as a solid (8.25 g, 100%). 

Example P 

15 3- ( 3 , 5-Pif luorophenyl ) propane 1 

A solution of 1M borane (97 ml, 0.097 mole) in 
tetrahydrofuran was added to a solution of 
3-(3, 5-dif luorophenyl)propionic acid (8.21 g, 0.0441 mole) 

2o in tetrahydrofuran (75 ml) at 0°C and the solution was 
stirred at 25° for 17 hours. The reaction mixture was 
cooled in ice, and methanol was slowly added to destroy 
excess borane. The solvent was removed under vacuum and 
the residue was dissolved in ether and the mixture was 

25 filtered. The ether solution was washed with water and 
brine and then dried over sodium sulfate. The solvent was 
removed to give the product as an oil (8.37 g, 100%). 

Example E 

30 

3-(3, 5-Pif luorophenvl) propyl azide 

p-Toluenesulf onyl chloride (18,5 g, 0.0972 mole) 
was added to a solution of 3-(3 , 5-dif luorophenyl)propanol 
35 (8.37 g, 0.0486 mole) in pyridine (75 ml) at 0°C. The 
reaction mixture was stirred at 0°C for 20 minutes and at 
25°C for 2 hours and then kept at 4°C for 17 hours. The 
mixture was poured into an ice/water mixture and extracted 
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1 with 3 portions of ether. The ether solution was washed 
with several portions of cold IN hydrochloric acid 
followed by water and then brine. The solution was dried 
over sodium sulfate and the solvent was removed to give 

5 the crude tosylate as an oil. The oil was taken up in 
dimethylformamide (75 ml) and sodium azide (6.32 g, 0.0972 
mole) was added and the mixture was stirred for 17 hours 
under an argon atmosphere. The reaction mixture was 
quenched in ice water and then extracted with 3 portions 

Iq of ethyl acetate. The solution was washed with cold IN 
hydrochloric acid followed by water and brine and then 
dried over sodium sulfate. The solvent was removed under 
vacuum and the resulting oil was dissolved in hexane/ethyl 
acetate (9:1) and purified by flash silica chromatography 

15 to give the product as an oil (6.01 g, 63%). 

Example F 

3-(3 ,5-Dif luorophenyl )propv1 aminp 

20 

A solution of 3- ( 3, 5-dif luorophenyl) propyl azide 
in methanol (75 ml) and Raney nickel was shaken in a 
hydrogen atmosphere (50 pounds) for 5.5 hours. The 
catalyst was filtered and the solvent was removed under 
25 vacuum to give the product as an oil (4.94 g, 98%). 

Example G 

3,5-Pif 3uoro-4-.met:hn:rY benzalrtghY ri ft 

30 

A mixture of 3 , 5-dif luoro-4-methoxybenzonitrile 
(18.0 g, 0.106 mole) and Raney catalyst powder (18 g) in 
90% formic acid (180 ml) was stirred under reflux for 3 
hours and the catalyst filtered and washed with hot water 
35 and hexane. The hexane layer was separated and the 
aqueous solution was extracted an additional four times 
with hexane. The combined hexane extracts were washed 
with water and brine, dried and the solvent was removed 
to give a solid (16.5 g, 90%). 

SUBSTITUTE SHEET 



/ 



WO 89/06125 



-39- 



PCT/US88/04578 



i Example H 

3 f 5"Pi£lyoro-4-methoxycinnamic acid 

5 A mixture of 3 , 5-dif luoro-4-methoxybenz aldehyde 

(16.5 g, 0,0959 mole), malonic acid (15,0 g, 0.144 mole), 
pyridine (5.3 ml, 0.065 mole) and piperidine (0.26 ml, 
2.6 mmole) was heated for 1 hour at 100°C and 4 hours at 
150 °C. The reaction mixture was cooled to room 

10 temperature and the resulting solid was triturated with 
10% hydrochloric acid and filtered. The product was then 
triturated with ethanol, filtered and dried to give a 
solid with melting point 211-213°C (17.3 g, 84%). 

15 Example I 

3- (3 ,5-Dif luoro-4-methoxvphenyl>propionic acid 

A suspension of 10% palladium on carbon (1.5 g) 
20 in ethyl acetate was added to a solution of 3 , 5-dif luoro- 

4- methoxycinnamic acid (17.3 g, 0.0808 mole) in 
tetrahydrofuran (150 ml) and the mixture was shaken under 
a hydrogen atmosphere (50 pounds) for 1 hour. The 
catalyst was filtered and the solvent was removed under 

25 vacuum to give the product as a solid (17.5 g, 100%). 



Example J 

3 Q 3 - ( 3 . 5-Di f luo ro-4 -methoxvohenvl ) propano 1 

A solution of 1M borane (178 ml, 0.178 mole) in 
tetrahydrofuran was added to a solution of 3-(3 , 5-dif luoro- 
4 -methoxyphenyl) prop ionic acid (17.5 g, 0.0808 mole) in 
35 tetrahydrofuran (125 ml) at 0°C and the solution was 
stirred at 25° for 17 hours. The reaction mixture was 
cooled in ice and methanol was slowly added to destroy 
excess borane. The solvent was removed under vacuum and 
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I the residue was dissolved in ether and the mixture was 
filtered. The ether solution was washed with water and 
brine and then dried over sodium sulfate. The solvent was 
removed to give the product as an oil (16.7 g, 100%). 

5 

Example K 

3-(3.5-DifluorophenvlNp ropvl azide 

10 p-Toluenesulfonyl chloride (17.9 g, 0.0939 mole) 

was added to a solution of 3-(3, 5-dif luoro-4-methoxy- 
phenyl)propanol (9.49 g, 0.0469 mole) in pyridine (120 ml) 
at 0°C. The reaction mixture was stirred at 0°C for 6 
hours and then kept at -10°C for 2 days. The mixture was 

15 poured into an ice/water mixture and extracted with 3 
portions of ether. The ether solution was washed with 
several portions of cold IN hydrochloric acid followed by 
water and then brine. The solution was dried over sodium 
sulfate and the solvent was removed to give the crude 

2Qtosylate as an oil. The oil was taken up in 

dimethylformamide (80 ml) and sodium azide (6.10 g, 0.0939 
mole) was added and the mixture was stirred for 17 hours 
under an argon atmosphere. The reaction mixture was 
quenched in ice water and then extracted with 3 portions 

25 of ethyl acetate. The solution was washed with water and 
brine and then dried over sodium sulfate. The solvent was 
removed under vacuum to give the product as an oil (11.3 
g, 100%). 

30 Example I. 

3- ( 3 , 5-Di f 1 iioro-4-mPl-hoxvphPn vl ) propyl amine 

A solution of 3-(3, 5-dif luoro-4-methoxyphenyl) - 
35 propyl azide in methanol (110 ml) and Raney nickel was 
shaken in a hydrogen atmosphere (50 pounds) for 3 hours. 
The catalyst was filtered and the solvent was removed 
under vacuum to give the product as an oil (9.01 g, 95%). 
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1 Example M 

n-Hexanoic acid hvdrazide 

5 A solution of ethyl hexanoate (14.4 g, 0.10 

mole) and hydrazine monohydrate (7.35 ml, 0.15 mole) in 
ethanol (75 ml) was heated under reflux for 17 hours. The 
solvent was removed under vacuum and the residual oil was 
triturated with hexane with ice cooling. The product was 

10 filtered and recrystallized from ether to give a solid 
with melting point 70.5-71.5°C (6.10 g, 47%). 

Example N 

15 n-Octanoic acid hvdrazide 

Following the method of Example M, ethyl 
octanoate (17.2 g, 0.10 mole) and hydrazine monohydrate 
(7.35 ml, 0.15 mole) in ethanol (75 ml) gave the product 
20 by triturating the residual oil with ether to give a solid 
with melting point 85-87°C (5.50 g, 35%) . 

Example O 

25 n-Peca n o ic acid hyflragide 

Following the method of Example M ethyl 
decanoate (20.0 g, 0.10 mole) and hydrazine monohydrate 
(7.25 ml, 0.15 mole) in ethanol (75 ml) gave the product 
30 by removing about half the solvent under vacuum, cooling 
in ice and filtering off the solid. The crude product was 
recrystallized from ethanol/hexane to give a solid with 
melting point 95-96. 5°C (8.56 g, 46%). 

35 
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1 Example P 

Cvclohexane carboxvlic acid h ydrazide 

5 Following the method of Example M, methyl 

cyclohexane carboxylate (14.2 g, 0.10 mole) and hydrazine 
monohydrate (7.25 ml, 0.15 mole) in ethanol (100 ml) gave 
the product by triturating the residual oil with 
ether/hexane and recrystallizing with ethyl acetate/hexane 

10 to give a solid with melting point 149-153°C (3.59 g, 25%). 

Example O 
Phenvlacetic acid hv rtrazirie 

15 

Following the method of Example M, ethyl 
phenylacetate (16.4 g, 0.10 mole) and hydrazine 
monohydrate (7.35 ml, 0.15 mole) in ethanol (200 ml) gave 
the product by triturating the residual oil with ether and 
2o recrystallizing twice from ethanol to give a solid with 
melting point 110-112°C (4.14 g, 28%). 

Example B 

25 3-Bromobenzoic acid hvdrazide 

Following the method of Example M, ethyl-3- 
bromobenzoate (22.9 g, 0.10 mole) and hydrazine 
monohydrate (7.35 ml 0.15 mole) in ethanol (75 ml) gave 
3 0 the product by diluting the reaction mixture with ether 
and filtering off the product to give a solid with melting 
point 153-154. 5°C (14.7 g, 68%). 

Example 4Q 

35 

An oral dosage form for administering the 
presently invented compounds is produced by screening, 
mixing, and filling into hard gelatin capsules the 
ingredients in the proportions shown in Table II, below. 
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i Table II 



Ingredients Amounts 

3-Mercapto-4-(3 , 5~dif luorobenzyl) -5- 

phenyl-l,2,4-triazole 50 rag 

magnesium stearate 5 mg 

lactose 75 mg 



10 

Example 5Q 

The sucrose, calcium sulfate dihydrate, and 
structure (I) compound shown in Table III below, are mixed 
2^5 and granulated in the proportions shown with a 10% gelatin 
solution. The wet granules are screened, dried, mixed 
with the starch, talc and stearic acid, screened and 
compressed into a tablet. 

20 . Table III 



Ingredients Amounts 

3-Mercapto-4-benzyl-5-(4-t-butylphenyl)- 

25 1,2,4-triazole 100 mg 

calcium sulfate dihydrate 150 mg 

sucrose 20 mg 

Starch 10 mg 

talc 5 mg 

30 stearic acid 3 mg 



Example 51 

3-Mercapto-4,5-dibenzyl-l,2,4-triazole, 75 mg, 
35 is dispersed in 25 ml of normal saline to prepare an 
injectable preparation. 
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1 Contemplated equivalents of compounds of 

structure (I) are compounds that upon administration to 
mammals, including humans, are metabolized to compounds of 
structure (I) or metabolized to any active metabolites of 

5 compounds of structure (I) at a sufficient rate and in 
sufficient amounts to produce the physiological activity 
of compounds of structure (I). Such compounds also would 
be included in the invented pharmaceutical compositions 
and used in the invented methods, 

10 

While the preferred embodiments of the invention 
are illustrated by the above, the invention is not limited 
to the precise instructions herein disclosed and that the 
right to all modifications coming within the scope of the 
15 following claims is reserved. 



20 



25 



30 



35 
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Claims 

1 

1. A compound of structure (I) 



10 



in which, 



n is 0 to 5; 



SR 



L 4 R 



(I) 



1 q i 5 

AD X to X are any accessible combination of hydrogen/ 
halogen, C^galkyl, C^galkoxy, cyano, 
nitro, SONH 2/ S0 2 NH 2 , S0 2 CH 3 , 



20 



S0 2 CH 2 F, S0 2 CHF 2/ S0 2 CF 3 , CFg, 
CHO, OH, C^OH, C0 2 H, orC0 2 C p H 2p+1 
wherein p is 1 to 4; 



25 



1 15^ 
R is phenyl substituted by X to X , C^^alkyl, 

C 3 _ g cycloalkyl, or an arylC 1-4 alkyl group 

substituted by X 1 to X 5 ; 

R 2 is hydrogen, C ]L _ 4 alkyl or (CH 2 > m -C0 2 R 3 ; 



m is 0 to 5; and 



30 R 3 is H or C^alkyl; or 



a pharmaceutical^ acceptable salt thereof provided that 

2 1 
(i) when n is O, R is hydrogen and X to 

35 X 5 are hydrogen, R 1 is other than 

phenyl or phenyl substituted by OH, 

C^galkoxy, halogen; 
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(ii) when n is O, R 2 is hydrogen, X 1 is 
C. 6 alkyl or C^alkoxy and X 2 to 
X are hydrogen, R 1 is other than 
phenyl or phenyl substituted by 

C l-6 alkyl/ c i_ 6 alkoxy, hydroxy or 
halogen; 

(iii) when n is O, R 2 is hydrogen, X 2 is 

C. fi alkyl or halogen and X 1 and X 3 

5 1 
to X are hydrogen, R is other than 

phenyl or phenyl substituted by 

C 1 _ 6 alkyl, C^galkoxy, hydroxy or 

halogen; 

(iv) when n is O, R 2 is hydrogen, X 1 , X 2 

4 5 *3 
and X , X are hydrogen and X" 3 is 

C l-6 alkyl/ halo 3 e * or C^galkoxy, R 1 

is other than phenyl or phenyl substituted 

by c i-6 alkoxy ' Wto^y, halogen or nitro. 

(v) when n is 0, R 2 is hydrogen, X 4 and 
X 5 are hydrogen, X 1 and X 2 are each 
hydrogen or Chalky! and X 3 is 
C 1 _ 6 alkyl, R 1 is other than a phenyl 
group substituted by three C^alkoxy 
groups; 

(iv) when n is 0, R 2 is hydrogen, X 1 , X 4 
and X 5 are hydrogen and X 2 and X 3 

are halogen, R 1 is other than a phenyl 
group substituted by hydroxy or halogen; 
and 

(vii) when n is 1, R 2 is hydrogen and X 1 to 
X are all hydrogen, R 1 is other than 
phenyl or a phenyl group substituted by 
C l-6 alky3L/ c i_ 6 alkox Y' halogen or 



N0 2 . 
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2. A compound of claim 1 in which n is 0 or 1 

3. A compound of claim 2 in which one or two 
5 

to X is halogen. 

4. A compound of claim 2 in which X or 
4 2 

halogen or X and X are halogen. 

2 

5. A compound of claim 2 in which X and 
10 X** are halogen and X is C^galkoxy. 

6. A compound of claim 2 that is 
3-mercapto-4-( 3 , 5-dif luorobenzyl) -5-phenyl-l, 2 , 4-triazole . 

15 7. A compound of claim 1 that is: 

3-mercapto-4- ( 3 , 5-dif luoro-4-methoxybenzyl ) -5- 
phenyl-1 , 2 , 4-triazole, 

20 3-mercapto-4-(3 , 5-dif luoro-4-hydroxybenzyl)-5- 

phenyl-1 , 2 , 4-t r i azole , 

3-mercapto-4-benzyl-5- (4-t-butylphenyl ) -1 , 2 , 4- 
triazole, 

25 

3-mercapto-4- ( 3 , 5-dif luorobenzyl ) -5- ( 4-t-butyl- 
phenyl) -1,2 , 4-triazole, 

3 -mercapto-4 -benzyl- 5-phenyl-l , 2 , 4-tr azole , 

30 

3-mercapto-4-methyl-5-phenyl-l , 2 , 4-triazole, 
3-mercapto-4-phenyl-5- (4-t-butylphenyl) -1, 2, 4- 
triazole, 



of X J 



X 4 is 



35 3-mercapto-4-(4-chlorophenyl) -5- (4-t-butylphenyl) 

1,2, -4-triazole, 

3-mercapto-4- (4-bromophenyl) -5- ( 4-t-butylphenyl )- 
1,2, 4-triazole, 
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1 3-mercapto-4- (4-f luorophenyl ) -5- < 4-t-butylphenyl ) - 

1,2, -4-triazole, 

3-raercapto-4- ( 3-phenylpropyl > -5- ( 4-t-butylphenyl ) - 
5 1/2/ -4-triazole, 

3-mercapto-4- ( 3-phenylethyl ) -5- (4-t-butylphenyl ) - 
1,2, 4-triazole, 

10 3-mercapto-4- [ 3- ( 3 , 5-dif luorophenyl ) propyl ] -5- ( 4- 

t-butylpheny 1 ) -1 , 2 , 4-t ri azo le , 

3-mercapto-4-[3-(3, 5-dif luoro-4-methoxyphenyl)- 
propyl] -5- (4-t-butylphenyl) -1, 2 , 4-triazole, 

15 

3-mercapto-4-[3-(3,5-dif luoro-4-hydroxyphenyl)- 
propyl ] -5- ( 4-t-butylphenyl ) -1 , 2 , 4-t ri azo le , 

3-mercapto-4-benzyl-5-methyl-l, 2 , 4-triazole, - 
3-mercapto-4-benzyl-5-n-propyl-l, 2 , 4-triazole , 

3-mercapto-4-benzyl-5-n-pentyl-l, 2, 4-triazole, 
25 3-mercapto-4-benzyl-5-n-heptyl-l , 2 , 4-triazole , 

3-mercapto-4-benzyl-5-n-nonyl-l, 2, 4-triazole, 

3-mercapto-4-benzyl-5-cyclohexyl-l, 2, 4-triazole, 

30 

3-mercapto-4-benzyl-5-t-butyl-l, 2, 4-triazole, 
3-mercapto-4 , 5-dibenzyl-l , 2 , 4-triazole, 
35 3-mercapto-4-benzyl-5-phenethyl-l , 2 , 4-triazo le , 

3-mercapto-4-benzyl-5-(4-methoxyphenyl)-l / 2,4- 
triazole^ 
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3-mercapto-4-benzyl-5-(3 , 4 , 5- t rime thoxy phenyl ) - 
1,2,4-triazole, 

3-mercapto-4-benzyl-5-(4-chlorophenyl)-l, 2, 4- 
triazole, 

3-mercapto-4-benzyl-5-(4-bromophenyl)-l, 2 , 4- 
triazole, or 

3-mercapto-4-benzy 1-5- ( 3-bromophenyl ) -1 , 2 , 4- 
triazole. 



8. A pharmaceutical composition comprising a 
compound of structure (lb) 

15 



20 




(lb) 



in which, 



n is 0 to 5; 

25 

1 5 

X to X are any accessible combination of hydrogen, 

halogen, C^galkyl, C^galkoxy, S0 2 CH 3 , 

S0 2 CH 2 F, S0 2 CHF 2 , SC^CFg, CF 3 , 

CHO, OH, CH-OH, CO-H, or CO,C H. . 

2 2 2 p 2p+l 

30 wherein p is 1 to 4; 

R 1 is phenyl substituted by X 1 to X 5 , C 1 _ 4 alkyl, 

branched chain alkyl, C 0 ^cycloalkyl , or a 

l 

Cj^alkyl or a C^^alkyl substituted by X 
35 to x5 '< 

2 3 

R is hydrogen, C^^alkyl, or <CH 2 ) -COjR ; or 

a pharmaceutically acceptable salt thereof, in association 
with a pharmaceutically acceptable carrier. 

SHEET 
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1 9. A composition of claim 8 in which the 

compound is 3-mercapto-4-[3, 5-dif luorobenzyl)-5-phenyl- 
1,2, 4-triazole. 

5 10. A composition of claim 8 in which the 

compound is: 

3-mercapto-4-(3 , 5-dif luoro-4-hydroxybenzyl)-5- 
phenyl-1 , 2 , 4-triazole, 

10 3-mercapto-4-benzyl-5- (4-t-butylphenyl) -l ,2,4- 

triazole, 

3-mercapto-4-<3 , 5-dif luorobenzyl) -5- (4-t-butyl- 
phenyl ) -1 , 2 , 4-tr iazole , 

15 

3-mercapto-4-benzyl-5-phenyl-l, 2 , 4-trazole, 
3-mercapto-4-methyl-5-phenyl-l , 2 , 4-triazole , 

20 3-mercapto-4-phenyl-5-(4-t-butylphenyl)-l,2,4- 
tr iazole, 

3-mercapto-4-(4-chlorophenyl)-5-( 4-t-butylphenyl) 
1,2, 4-tr iazole, 

25 3-mercapto-4- ( 4-bromophenyl ) -5-( 4 -t-butylpheny 1 ) - 

1,2, 4-triazole, 

3-mercapto-4-(4-f luorophenyl) -5- (4-t-butylphenyl) 
1,2, 4-triazole, 

30 

3-mercapto-4- ( 3-phenylpropyl) -5- ( 4-t-butylphenyl ) 
1,2, 4-triazole, 

3-mercapto-4- (3-phenylethyl ) -5- (4-t-butylphenyl ) - 
35 1,2, 4-triazole, 

3 -mer cap to-4- [ 3 - ( 3 , 5-di f luo ropheny 1 )propyl]-5-(4- 
t-butylphenyl ) -1 , 2 , 4-triazole , 
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I 3-mercapto-4- [3-(3 , 5-dif luoro-4-methoxyphenyl) ~ 

propyl] -5- (4- t-butylphenyl)-l, 2, 4-triazole, 

3-mercapto-4-[3-(3, 5-dif luoro-4-hydroxyphenyl)- 
5 propyl ] -5- (4-t-butylphenyl) -1,2, 4-triazole, 

3-mercapto-4-benzyl-5-methyl-l, 2 , 4-triazole, 

3-mercapto-4-benzyl-5-n-propyl-l, 2, 4-triazole, 

10 

3-mercapto-4-benzyl-5-n-pentyl-l, 2 , 4-triazole , 
3-mercapto-4-benzyl-5-n-heptyl-l, 2 , 4-triazole , 
15 3-mercapto-4-benzyl-5-n-nonyl-l, 2, 4-triazole, 

3-mercapto-4-benzyl-5-cyclohexyl-l, 2 , 4-triazole, 
3-mercapto-4-benzyl-5-t-butyl-l, 2 , 4-triazole, 

20 

3-mercapto-4 , 5-dibenzyl-l, 2 , 4-triazole, 

3-mercapto-4-benzyl-5-phenethyl-l, 2 , 4-triazole, 

25 3-mercapto-4-benzyl-5-(4-methoxyphenyl)-l, 2 , 4- 

triazole, 

3-mercapto-4-benzyl-5- (3,4, 5-t r imethoxypheny 1 ) - 
1,2,4- triazole, 



30 



3-mercapto-4-benzyl-5-(4-chlorophenyl)-l, 2,4- 
triazole, 



3-mercapto-4-benzyl-5-(4-bromophenyl) -1 , 2 , 4- 
35 triazole, or 

3-mercapto-4-benzyl-5-(3-bromophenyl) -1, 2 , 4- 
triazole. 
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1 11. A method of inhibiting DBH activity which 

comprises administering to a mammal an effective amount of 
a claim 8, structure (lb) compound. 

5 12. A method of claim 11 in which the compound 

i s 3 -mer cap to-4 -(3, 5-di f luo robenzy 1 ) - 5-pheny 1- 
1,2,4, triazole. 



10 



is: 



35 



13. A method of claim 11 in which the compound 

3-mercapt o-4-benzyl-5- ( 4-t-butylphenyl ) -1 , 2 , 4- 
triazole, 



3-mercapto-4-(3,5-dif luorobenzyl)-5-(4-t-butyl- 
15 phenyl)-l, 2, 4-triazole, 

3-mercapto-4-benzyl-5-phenyl-l, 2 , 4-triazole, 

3-mercapto-4-methyl-5-phenyl-l, 2, 4-triazole, 

3-mercapto-4-phenyl-5- (4-t-butylphenyl) -1 , 2 , 4- 
triazole, 

3-mercapto-4- ( 4-chlorophenyl ) -5- ( 4-t-butylphenyl ) - 
25 1/2, 4-triazole, 

3 -mercapt o-4- ( 4-bromopheny 1 ) -5- (4-t-butylphenyl ) - 
1,2, 4-triazole, 

30 3-mercapto-4-(4-f luo rophenyl)-5-( 4-t-butylphenyl )- 

1,2, 4-triazole, 

3-mercapto-4-(3-phenylpropyl)-5-(4-t-butylphenyl)- 
1,2, 4-triazole, 



3-mercapto-4- ( 3-phenylethyl ) -5- (4-t-butylphenyl ) - 
1,2, 4-triazole, 
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1 3-mercapto-4-[3-(3, 5-dif luorophenyl)propyl] -S-^- 

t-butylphenyl ) -1 , 2 , 4-triazole , 

3-mercapto-4-[3-(3 , 5-dif luoro-4-methoxyphenyl)- 
5 propyl]- 5-(4-t-butylphenyl)-l, 2, 4-triazole, 

3-mercapto-4-[3-(3, 5-dif luoro-4-hydroxyphenyl)- 
propy 1 ] -5- ( 4-t-butylphenyl) -1 , 2 , 4-triazole , 



10 



15 



20 



3-mercapto-4-benzyl-5-methyl-l, 2, 4-triazole, 

3-mercapto-4-benzyl-5-n-propyl-l, 2 , 4-triazole, 

3-rnercapto-4-benzyl-5-n-pentyl-l, 2, 4-triazole, 

3-mercapto-4-benzyl-5-n-heptyl-l , 2 , 4-triazole, 

3-mercapto-4-benzyl-5-n-nonyl-l, 2, 4-triazole, 

3-mercapto-4-benzyl-5-cyclohexyl-l, 2, 4-triazole, 

3-mercapto-4-benzyl-5-t-butyl-l, 2, 4-triazole, 

3-mercapto-4 , 5-dibenzyl-l, 2 , 4-triazole, 

3-mercapto-4-benzyl-5-phenethyl-l, 2, 4-triazole, 

3-mercapto-4-benzyl-5-(4-methoxyphenyl)-l, 2, 4- 
triazole, 

3-mercapto-4-benzyl-5-(3 , 4 , 5-trimethoxyphenyl) - 
1,2, 4-triazole, 

3-mercapto-4-benzyl-5-(4-chlorophenyl) -1,2,4- 
35 triazole, 

3-mercapto-4-benzyl-5-(4-bromophenyl)-l, 2, 4- 
triazole, or 



25 



30 
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1 3-mercapto-4-benzyl-5~(3-bromophenyl)-l, 2 , 4- 

triazole. 

14. A method of treatment to produce lower 

5 blood pressure in a mammal that comprises administering to 
a mammal an effective amount of a compound of claim 8 
structure (lb). 

15. A method of claim 14 in which the compound 
10 administered is 3-mercapto-4-(3 , 5-dif luorobenzyl)-5-phenyl- 

1,2,4-triazole. 



16. A method of claim 14 in which the compound 



is 

15 



3-mercapto-4-benzyl-5- ( 4- t-buty lphenyl) -1, 2 , 4- 
triazole, 

3-mercapto-4-(3, 5-dif luorobenzyl)-5-(4-t-butyl- 
20 phenyl)-!, 2, 4-triazole, 

3-mercapto-4-benzyl-5-phenyl-l , 2 , 4-triazole, 
3-mercapto-4-methyl-5-phenyl-l / 2 / 4-triazole / 



25 



3-mercapto-4-phenyl-5- ( 4-t-buty lphenyl ) -1 , 2 , 4- 
triazole, 



3-mercapto-4-(4-chlorophenyl)-5-(4-t-butylphenyl)- 
30 1,2, 4-triazole, 

3-mercapto-4- (4 -bromophenyl ) -5- ( 4-t-buty lphenyl ) - 
1,2, 4-triazole, 

3 5 3-mercapto-4-(4-f luorophenyl) -5-(4-t-butylphenyl)- 

l/ 2 , 4-triazole/ 

3-mercapto-4-(3-phenylpropyl) -5- (4-t-buty lphenyl)- 
1,2, 4-triazole, 
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4 



10 



15 



20 



25 



3-mercapto-4-(3-phenylethyl)-5-(4-t-butylphenyl)- 
1,2, 4-triazole, 

3-mercapto-4-[3-(3,5-dif luorophenyl)propyl]-5-(4- 
t-butylphenyl) -1, 2 , 4-triazole, 

3-mercapto-4- [ 3- ( 3 , 5-dif luoro-4-methoxyphenyl ) - 
propyl] -5-(4-t-butylphenyl)-l, 2 , 4-triazole , 

3-mercapto-4- [ 3- < 3 , 5-dif luoro-4-hydroxyphenyl ) - 
propyl] -5-(4-t-butylphenyl)-l, 2, 4-triazole, 

3-mercapto-4-benzyl-5-methyl-l, 2, 4-triazole, 

3-mercapto-4-benzyl-5-n-propyl-l, 2, 4-triazole, 

3-mercapto-4-benzyl-5-n-pentyl-l , 2 , 4-triazole , 

3-mercapto-4-benzyl-5-n-heptyl-l, 2, 4-triazole, 

3-mercapto-4-benzyl-5-n-nonyl-l, 2, 4-triazole, 

3-mercapto-4-benzyl-5-cyclohexyl-l, 2, 4-triazole, 

3-mercapto-4-benzyl-5-t-butyl-l , 2 , 4-triazole, 

3~mercapto-4 , 5-dibenzyl-l, 2 , 4-triazole, 

3-mercapto-4-benzyl-5-phenethyl-l , 2 , 4-triazole , 

3-mercapto-4-benzyl-5-(4-methoxyphenyl)-l, 2, 4- 
triazole, 

3-mercapto-4-benzyl-5-(3 , 4 , 5-trimethoxyphenyl) - 
1,2, 4-triazole, 

3-mercapto-4-benzyl-5- (4-chlorophenyl ) -1 , 2 , 4- 
triazole, 
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3-mercapto-4-benzyl-5-(4-bromophenyl)-l,2, 4- 
triazole, or 

3-mercapto-4-benzyl-5-(3-bromophenyl)-l / 2 / 4- 
triazole. 

17. A compound of structure (II) 



10 




II II . 

( CH 2 ) n — NHCNHNHCR* 



CID 



15 in which 

X 1 to X 5 are any accessible combination of hydrogen, 
halogen, C 1 _ g alkyl, C^galkoxy, cyano, 
nitro, SONH 2 , S0 2 NH 2 , S0 2 CH 3 , 
20 S0 2 CH 2 F, S0 2 CHF 2 , S0 2 CF 3 , CF 3 , 

CHO, CH 2 OC 1 _ 6 alkyl, or C0 2 C 1 _ g alkyl; 

and n and are as described for structure (I) . 



25 



30 



35 
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